Catalytic benchmark testing, commercial 1% Au-P25 (Aurolite®) and 5% Au -P25
For comparative means, a current Au-TiO 2 catalyst was used or order to benchmark current standards for nano-Au catalysts. The Aurolite® catalyst is currently the only commercially produced Au-TiO 2 catalyst comprising of 1% Au (by mass) loaded on P25 type TiO 2 comprising approximately 20% rutile and 80% anatase. A second batch of catalysts was examined where the catalyst composition was similar to that of Aurolite® except with a higher Au loading of 5% in order to test the effect of higher Au loadings on catalytic activity. Catalysts were thermally cycled to 700 o C and then 800 o C, however, the catalytic testing was shortened as the catalysts deactivated after only one thermal cycle to 700 o C.
The results of the catalytic tests are shown below in Figure S1 .
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Figure S1: Catalytic tests of Aurolite® (1% Au-P25) and 5% Au-P25
The results of the catalytic tests showed highly active catalysts for both fresh and Phase changes are inevitable as the thermodynamically more stable product is favoured, the only factor is how rapidly the transformation occurs and thus how rapidly deactivation occurs. This conversion resulted in significant loss of surface area as well as sintering and encapsulation of Au nanoparticles resulting in an unstable catalyst at high temperatures. Figure S8 : TEM of commercial Au-TiO 2 catalysts after calcination at 300 o C.
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In-situ PXRD Figure S9 : In-situ diffractograms of 5% Au-RANR. Note only every second pattern is shown here for clarity of the image.
Rietveld refinements were performed on all collected patterns to determine changes in the crystallite sizes during thermal treatment. An example of a Rietveld refinement after the catalytic reaction is shown below in Figure S10 (A-C). 100  95  90  85  80  75  70  65  60  55  50  45  40  35  30  25  20  15 
